Background: Associations of eating behaviors and psychological profile between mothers and daughters with eating disorders exist, but it is important to dissect the influence of the mother in each specific disorder since all eating disorders must be seen or treated not as one entity. The aim of the present study was to evaluate the association of eating behavior and psychological profile between mothers and daughters with different eating disorders and a control group. Methods: The study group included young girls with anorexia nervosa (AN, n = 30), bulimia nervosa (BN, n = 30), binge eating disorder (BED, n = 19), and a control group of women (Non-ED, n = 54) together with their mothers. BMI was calculated for dyads and Eating Disorder Inventory, Beck Depression Inventory, Beck Anxiety Inventory, Toronto Alexithymia Scale and Three-Factor Eating Questionnaire were applied. The differences between dyads were tested by Student's t test and Pearson's correlation was used to study the association between BMI, variables of eating behavior and psychological profile in each dyad. Results: The study found significant inverse correlations between the AN dyad; some correlations between the BN dyad, and the highest positive correlations exist in BED dyad, especially in eating behavior. Finally, between the control dyads, low but significant correlations were found in the majority of cases. Conclusions: The study concluded that the associations between mothers and daughters with distinct eating disorders varied depending on the specific diagnosis of the daughter, indicating it is necessary to analyze them individually, given that there may be different implications for treatment.
Background
Eating disorders (ED), such as anorexia nervosa (AN), bulimia nervosa (BN), and binge eating disorder (BED), are psychiatric entities that primarily affect young women and whose etiology involves multiple and distinct factors [1] . Family studies have shown that transgenerational effects exist on eating attitudes and psychopathological traits [2, 3] and that the influence of the mother is associated with the development of ED on her daughter [4] . The two main modes of influence that have been proposed to account for the association between mothers and their offspring are modelling and maternal attitudes towards their offspring's shape, weight and eating behaviors, conveyed by verbal messages in the form of teasing, criticism, and encouragement to lose or control weight [5] .
Several studies have evaluated the association between mothers and daughters with AN or BN together in the same category of ED. They conclude that an abnormal attitude toward food by the mother has been shown to be a potential risk factor for ED development in women [6] and that the mothers of women with ED (AN or BN) have more bulimic symptoms, more depression and to diet more [7, 8] , but they do not present higher rates of body dissatisfaction [9] .
Specifically, studies of mothers of individuals with AN have shown elevated levels of perfectionism and drive for thinness on the mother [10] , and associations between them and their daughters in relation to body dissatisfaction [11] . Among patients with BN, some authors have demonstrated a strong correlation of body dissatisfaction between mothers and daughters [12] , and others have found correlations between eating behavior of both [2, 7] . However, there are studies that have failed to find an association between mothers and daughters eating patterns in patients with AN or BN [12, 13] . On the other hand, it has also been shown that women with high scores in disinhibition toward food have overweight daughters [14, 15] ; also that the risk for having a child with BED is higher among women with depression [16] .
Although there are numerous studies in the scientific literature that indicate that associations of eating behaviors and psychological profile between mothers and daughters with eating disorders exist, they have been incorrectly systematized. This makes it difficult to dissect the characteristics of the mothers in each specific disorder since most studies treat all eating disorders as one entity, analyzing AN, BN and BED in the same group [7, 8] .
To our knowledge, studies where patients with AN, BN or BED have been thoroughly and adequately diagnosed and studied separately with regard to mother's characteristics have not been published.
Based on the above, we designed a study where associations between mothers and adolescent and young adult daughters were explored according to specific ED diagnoses; that is, AN, BN or BED as separate entities. The aim of our study was therefore to assess the association of eating behavior and the psychological profile of mothers and daughters with anorexia nervosa, bulimia nervosa, binge eating disorder, and a control group of women.
Methods
Design, study setting and population A cross-sectional study was conducted in a tertiary hospital care, the National Institute of Medical Sciences and Nutrition Salvador Zubirán.
Participants
The sampling was non probabilistic and intentional. One hundred thirty three dyads were included: 30 motherdaughter with AN dyads, 30 mother-daughter with BN dyads, 19 mother-daughter with BED and obesity dyads and 54 mother-daughter without eating disorder or obesity dyads (control group).
Inclusion and exclusion criteria
Inclusion criteria for the diagnosis of eating disorder group were: age between 15 and 30 years, minimum level of high school education, who meet the diagnostic criteria of DSM-IV-TR for anorexia nervosa, bulimia nervosa and binge eating disorder with obesity (BMI > 30), who live with their biological mothers. For mothers, it was considered the age (between 35 and 60 years of age) and having a minimum level of high school education. For the comparison group, were the same criteria in age, education and living with their biological mother, as well as having normal weight (BMI between 18.5 -24.9). Exclusion criteria to both mothers and daughters with ED: the presence of medical comorbidities such as diabetes mellitus type 1 and 2, thyroid problems or other pathology that compromise eating behavior and emotional status, pregnancy. For the comparison group, the daughters who had a higher rating to the cutoff of 80 on the Eating Disorder Inventory (EDI-2) [18] , plus the presence of medical comorbidities: diabetes mellitus type 1 and 2, thyroid problems or other pathology that compromises eating behavior and emotional state. They were eliminated from the study anyone who does not complete the questionnaires or to decide to withdraw from the study.
Procedure and recruitment
About 2-3 women with suspected eating disorders are seen weekly at the Eating Disorders Clinic of the Institute for investigation and initial care. Body weight and height to calculate the BMI was obtained, and it was conducted an interview with this patients to establish the diagnosis (AN, BN, BED) according to DSM-IV-TR. Women who presented an eating disorder and met the inclusion and exclusion criteria, were invited to participate in the study, along with their mothers. Written informed consent for participation in the study was obtained from each participant (mothers and daughters). A battery of psychological tests, applied separately to mothers and daughters, and the BMI was obtained for the mothers.
The group of women without eating disorders (controls), were obtained from a sample of 231 middle and high school women students (15 to 19 years old) of a private school in Mexico City and 60 women relatives and friends of students, both from a public university and a private university (except students from psychology, nutrition or medicine). According the inclusion criteria it was included dyads that agreed to participate and signed informed consent. The weight and height were obtained at the school and they answered a battery of psychological tests. The detected cases (EDI-2 > 80) were invited to attend at the Eating Disorders Clinic of the Institute to make a clinical diagnosis and, if necessary, initiate treatment. 
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Data analysis
Data were described using mean and standard deviation for continuous variables. The differences between dyads were tested by Student's t test and Pearson's correlation was used to study the association between BMI, variables of eating behavior and psychological profile in each dyad. Data were entered into Microsoft Excel and was analyzed using SPSS® data analysis and statistical software package version 19 (SPSS, Inc. USA). A p-value less than .05 was considered statistically significant.
Results
The study group included 30 women with AN, 30 women with BN, 19 with BED, and 54 control women (Non-ED), together with their mothers. The average age of the patients with AN was 18.2 ± 2.9 years; patients with BN 19.1 ± 3.1; patients with BED 22.3 ± 3.1, and the control group, 19.1 ± 2.7 years. All women had completed at least a middle school education and lived with their biological mothers. Patients with AN had an average disorder duration of 2.2 ± 1.8 years; patients with BN 4.2 ± 2.9 years, and patients with BED 7.6 ± 4.5.
The average ages of the mothers were as follows: AN 45.2 ± 5.5 years, BN 47.6 ± 5.1, BED 50.3 ± 4.5, and the control group 47.4 ± 5.4 years. All mothers had completed at least middle school education. Table 1 shows the BMI of the participants as well as scores in evaluations of eating behavior and psychological profile. As shown, the BMI of daughters with AN indicates underweight, daughters with BN and controls have normal weight, and daughters with BED have obesity class III. In the case of mothers, only the control group has normal weight, the other three groups (mothers of daughters with AN, BN and BED) are overweight It is noteworthy that no group of mothers get high scores suggesting psychopathology, in any of the scales of the instruments except the mothers of daughters with AN, which do have significant symptoms of anxiety.
Patients with AN and their mothers Table 2 illustrates that significant differences existed between mothers and daughters with AN in all the variables except in Externally Oriented Thinking, Disinhibition, and Hunger. Most correlations between mother and daughter were inverse. For example, Drive to Thinness and Dietary Restraint of the daughter with Impulse Regulation of the mother; Body Dissatisfaction of the daughter with Perfectionism of the mother. Also, the lower BMI of the daughter, the higher Hunger and higher Depression of the mother. Body Dissatisfaction of the daughter was inverse to the restrictive behaviors and the psychological profile of the mother. Daughter's Dietary Restraint inversely correlated with other variables of the mother, such as Drive to Thinness, Perfectionism, Asceticism and total EDI-2 score.
Patients with BN and their mothers
In the patients with BN and their mothers, statistically significant differences were found in all variables (Table 3) , including BMI. It was found that Difficulties in Identifying and Describing Feelings and Alexithymia in the daughter inversely correlated to Externally Oriented Thinking of the mother. Also, we found that daughter's difficulty for Impulse Regulation positively correlates with mother's Anxiety, and that daughter's Disinhibition inversely correlated with mother's Dietary Restraint.
Patients with BED and their mothers Significant differences were found between patients with BED and their mothers in BMI and in all scales except Interpersonal Distrust, Depression, Anxiety, the scales and total of TAS and Dietary Restraint ( Table 4 ). The only inverse correlation was between daughter's BMI and mother's Drive for Thinness.
There were positive correlations between mother and daughter in Dietary Restraint. Daughter's depression was associated with Bulimia, Ineffectiveness, Interoceptive Awareness and EDI-2 of the mother. The BED daughter's abnormal eating behavior of Disinhibition significantly correlated with mother's Hunger. Also, Alexithymia in the daughter correlated to Externally Oriented Thinking of the mother. Table 5 shows that, as we expected, there were more similarities between the controls and their mothers than in the other three groups. Differences were only found in BMI (although the correlation was significant), Perfectionism, Asceticism, Depression, Dietary Restraint and Hunger. Significant correlations between mothers and daughters were found in Bulimia, Ineffectiveness and Disinhibition.
Control group and their mothers
Discussion
We expected to find associations between mother and daughter; however we wanted to know how the associations in these pathological entities were. Associations between mothers and daughters with distinct eating disorders varied depending on the specific diagnosis of the daughter.
The inverse correlations between mother and daughter with AN may suggest the fact that in anorexia nervosa, traditionally reported in the past, that the conflict lies in the poor identification with the mother or in the rebellion of the daughter against being like her mother. While processes of imitation, internalization and identification are completely consistent with normal development, in anorexia nervosa the eating disorder is probably the only means that allows the daughter to initiate this individualization process which has been barred for her [23] [24] [25] . The fact that the lower the BMI of the daughter, the higher the symptoms of depression in the mother, may reflect the relation between the gravity of the illness of the daughter and the depression of the mother, as some authors have demonstrated [26] , or that the depression of the mother predates the appearance of the AN and influences said AN development, as other authors have demonstrated [27] . Even though, the origin of this relation cannot be demostrated by the present study. On the other hand, our study did not find association of depression of mothers with asceticism of daughters, as has been found by Bachar et al. [28] . We do not know if the duration of AN has to do with this lack of association (since the duration of the disease in our patients was 2 years). Furthermore, as has been reported by Benninghoven et al. [12] , we found no positive association between body dissatisfaction between mother and daughter. Even when this condition, together with drive for thinness, was present in the daughter, the symptoms of restriction, psychopathology, perfectionism, and asceticism in the mother were lower than in daughter. McKinley [29] , like us, found a negative association between mother's body shame and daughter's body esteem. But in our study, we only found that mother's body dissatisfaction was inversely associated with daughter's perfectionism. To our knowledge, the finding of inverse correlations in this group had not been reported by other authors, and highlights the fact that in AN, the behaviors of the daughter are contrary to those of the mother.
Regarding the association between mothers and daughters with BN, the most relevant correlations showed that the higher the disinhibition of the daughter, the lower the dietary restraint of the mother, which means that both the daughters and the mothers presented difficulty restricting Data are shown as media ± standard deviation * p < .05, ** p < .001 § Correlations between the daughter's score on this scale and the mother's score on other scales of the questionnaires their eating (inverse correlation between disinhibition and dietary restraint). Stunkard and Messick [22] had already determined that disinhibition of the mothers regarding food is related with free access to food and disinhibition in the daughters, which is a characteristic behavior of BN. However, our study did not find this direct association in disinhibition. On the other hand, contrary to that found by Benninghoven et al. [12] , we found no association between body dissatisfaction between mother and daughter. The few correlations between this dyad may require a deeper analysis, being necessary to know the role of the father or siblings in the development of BN, as founded by some authors that paternal teasing is a significant predictor of bulimic behaviors [30] [31] [32] . This issue requires more research.
In BED dyad, we found that hunger of the mother was significantly associated with disinhibition in the daughter; and that greater BMI of the daughter was associated with lower drive to thinness of the mother. To our knowledge this has not been reported by other authors in patients. The relevant aspect of the associations in this dyad is that the abnormal eating behavior of the daughter is associated in turn with an abnormal eating behavior as well as depression, anxiety and alexithymia in the mothers. Several authors have demonstrated, in other populations without diagnosis of ED, that mothers preoccupied with weight and food have daughters who are dissatisfied with their bodies, and who go through alternating periods of restriction and binging [22, [33] [34] [35] [36] [37] .
Despite the fact that it was not the purpose of this study, mothers of this group had higher BMI than the rest of the groups: It is possible that some of their responses reflected their desire to have a healthier weight. On the other hand, Hudson et al. [38] Data are shown as media ± standard deviation * p < .05, ** p < .001 § Correlations between the daughter's score on this scale and the mother's score on other scales of the questionnaires higher probability that family member of patients with BED would have a higher risk of presenting obesity, especially morbid obesity, and in turn BED. To our knowledge, this finding has not been previously reported, given the lack of modelling studies between mothers and daughters with BED.
demonstrated a
Regarding correlations between mothers and daughters without ED, they indicate that associations evidently exist between the two, given the nature of the mother-daughter relationship. These results are compatible with those found by Boschi et al. [39] in the control group of their study, where they found significant correlations between mothers and daughters in scales of bulimia, disinhibition and the use of diets. It was interesting to corroborate that mothers of our control group did not have a weight problem (normal BMI, not overweight or obese) in comparison with the other groups. Despite the design of the present study, it is possible that the mothers of this group have a positive influence on their daughters, who were deliberately chosen in this study within normal weight ranges and without any eating pathologies, as demonstrated by Hahn-Smith and Smith [40] .
Given the cross-sectional nature of our study, a causal relationship cannot be established. However, it appears to be a first step toward establishing a possible modeling effect, given the lack of information according to specific ED. Likewise, our results do not establish whether mother's psychological profile precedes the appearance of one of the specific ED in their daughters; however, there are some traits of the psychological profile that are relatively stable across time (depressive or compulsive personality traits) that may be present before the onset of the ED. Data are shown as media ± standard deviation * p < .05, ** p < .001 § Correlations between the daughter's score on this scale and the mother's score on other scales of the questionnaires To our knowledge, there is no study in the literature that has described, compared and correlated eating behavior and psychological profile between mothers and adolescent or young daughters separately according to specific ED diagnoses, especially in the group of patients with BED, of which there is little literature on this subject.
The clinical implications of this study are the need to recognize that the mother, who usually accompanies daughters in the pathology and is the primary caregiver, may also present some problems similar to those of her daughters in relation to food, body image and emotional state (prior to the onset of the ED or in consequence). Such problems could interfere in their relationship with their daughters, but also in their quality of life. As in other pathologies (such as schizophrenia, cancer) [41, 42] , attention to the patient's caregiver has been relevant, since it can have an impact (positive or negative) in the treatment of patients; and in ED could represent an area of opportunity to improve directly or indirectly the physical and mental health of the daughter.
Conclusions
Associations between mothers and daughters with distinct eating disorders varied depending the diagnosis of the daughter. Correlations between the daughter's score on this scale and the mother's score on other scales of the questionnaires
